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(57) 

H3o6peTeHne OTHOCMTCfl k MMKpocxeMaM, a 

MMGHHO K MOflyflKD MMKpOCXeMbl. MOflyHb 

coflep>KMT pacnono>KeHHbie Ha BHeLUHefi CTopoHe 
KOHTaKTHoe none c HecKon bKH mh 
M3onnpoBaHHbiMM Apyr ot flpyra, b ochobhom 

nnOCKMMM, KOHTaKTHblMH SneMeHTaMM M3 

aneKTpuHecKM npoBOfl^u^ero MaTepnana v\ no 
MeHbuieM Mepe oflHy nonynpoBOAHMKOByto 

MMKpOCXeMy C OflHOM MJ1M HeCKOHbKHMH 

MHTerpanbHbiMM nonynpoBOflHMKOBbiMM 
cxeiviaMM, KOTopbie nepe3 coeflMHMTenbHbie 
BbiBOflbi aneKTpuHecKM coeflMHeHbi c 
KOHTaKTHbiMM sneMeHTaMM KOHTaKTHoro nona. 
KoHTaKTHbie aneivieHTbi MOflyna MMKpocxeMbi 
o6pa30BaHbi npeflBapnTenbHO M3roTOBneHHbiM 

CMCTeMHbIM HOCHTeneM (BblBOflHOM paMKOM) flna 



onopbi no MeHbLuen Mepe oflHon 
nonynpoBOflHMKOBOM MMKpocxeMbi m no MeHbLuefi 
Mepe Ha flByx npoTMBonono>KHbix dopoHax 
MOflyn^j MMKpocxeMbi BbicTaBneHHbiMM Hapy>Ky, 
npoxoflfiLL^MMM paqaMM Apyr c flpyroM BbiBOflaMM 
Ana noBepxHOCTHoro MOHTa>Ka MOflyna 

MMKpOCXeMbl Ha MOHTa>KHOM nOBepXHOCTM 

BHeiuHeM nenaTHOM nnaTbi, cooTBeTCTBeHHO, 
noflno>KKM BHeniHeM nnaTbi. B pe3ynbTaTe 
M3roTOBneHHbiM nepBOHananbHO Arm 

MCnonb30BaHM5R B KapTOMKe C BCTpoeHHbIM 

MMKponpoi_\eccopoM MOAynb MMKpocxeMbi mo>kho 
AononHMTenbHO o6pa6oTaTb p,n9\ npMMeHeHM5q b, 
cooTBeTCTBeHHO, Ha BHeniHeM nnaTe. 
3Ha^MTenbHO CHMwaioTCfl 3aTpaTbi Ha norMCTMKy, 
MOHTa>K, CKnaflCKoe xpaHeHMe, TpaHcnopTMpoBKy. 
5 c. m 17 3.n.cf>nbi, 21 Mn. 
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(54) INTEGRATED-CIRCUIT MODULE AND ITS MANUFACTURING PROCESS 



(57) Abstract: 

FIELD: microelectronics. SUBSTANCE: 
module has terminal assembly with several 
mainly planar isolated contact members made 
of electricity conducting material and at 
least one semiconductor integrated circuit 
with one or more semiconductor integrators 
electrically connected through terminal 
leads to contact members of terminal 
assembly. Contact members of 

integrated -circuit module are formed by 
pre-fabricated system medium (terminal 
frame) for supporting at least one 
semiconductor integrated circuit and leads 
arranged in rows on at least two opposite 
sides of module and brought outside for 
surface wiring of integrated -circuit module 
on wiring surface of external 
printed -circuit board, that is, on its 
substrate. As a result, integrated -circuit 
module primarily designed for use in card 
with built-in microprocessor can be 
additionally modified for using on external 



board. EFFECT: reduced cost of logistics, 
wiring, storage, and transportation. 22 cl, 21 dwg 
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M3o6peTeHMe othocmtc* k MOAynto 
MMKpocxeMbi cornacHO orpaHMHMTenbHOM MacTM 
nyHKTa 1 cjoopMynbi M3o6peTeHMa m k cnoco6y 
M3roTOBneHM5q TaKoro MOAyna MMKpocxeMbi 
cornacHO orpaHMHUTenbHOM nacTM nyHKTa 13 
<t>opMynbi M3o6peTeHnq, a Tao<e k npuMeHeHMK) 
TaKnx MOflynew MMKpocxeMbi b KapTOHKax c 

BCTpoeHHbIM MMKponpoqeCCOpOM MDM B 

noflo6Hbix HOCMTenax MHcjz)opMai4MM , a TaioKe k 
npMMeHeHMHD Ha, cooTBeTCTBeHHO, b nenaTHOM 
nnaTe nnn Ha, cooTBeTCTBeHHO, b noflno>KKe 
nnaTbi. 

MoflyflM MMKpOCXeMbl npM M3rOTOBJieHMM 

KapToneK c BCTpoeHHbIM MMKponpoi4eccopoM 
M3roTaBnMBaK)T KaK 3aKOHHeHHbie 

npoMe>KyTOHHbie M3flenM^ m noflBepratoT 
flaribHeMLueM He3aBMCMMOM o6pa6oTKe Ana 
nonyqeHMH KOHeMHbix M3flenMM. l~lpM stom nofl 
MOflyneM MMKpocxeMbi noHM ManoT ycTpoMCTBO 
cornacHO orpaHMHMTenbHOM Hac™ nyHKTa 1 
qbopMynbi M3o6peTeHM?i, b kotopom Ha mjim b 
ocHOBe pacnono>KeHa oflHa mhm HecKonbKO 
MHTerpanbHbix nonynpoBOAHMKOBbix cxeM b BMfle 
MMKpocxeM, KOTopbie coeflMHeHbi nepe3 
coeflMHMTenbHbie BbiBOflbi c npeflycMOTpeHHOM 
no MeHbiueM Mepe Ha oahom CTopoHe ocHOBbi 

CMCTeMOM neMaTHblX npOBOAHMKOB. B M3BeCTHOM 

MOflyne MMKpocxeMbi ocHOBa BbinoxiHeHa M3 
M3roTOBneHHoro b 6onbLUMHCTBe cnynaeB M3 
anoKCMflHoPi CMonbi mhm noflo6Horo 
nnacTMaccoBoro MaTepMana HOCMTena, Ha 

KOTOpbIM MOHTMpyKDT C06CTBeHHO 

nonynpoBOflHMKOByio mm KpocxeMy m Ha kotopom 
pacnorio>KeHbi b 6oribLUMHCTBe cnynaeB 
no3onoHeHHbie, KaK npaBMno, LuecTb mhm BoceMb 
KOHTaKTHblX sneMeHTOB Ha BHeLUHeM CTopoHe 
06blHH0M KOHTaKTHOM KapTOHKM C BCTpoeHHbIM 

MMKponpoi_\eccopoM cjDopMaTa ID-1, ID-00 mjim 

ID-000, C nOMOLUbKD KOTOpblX npOMCXOflMT 

ranbBaHMHecKoe coeflMHeHMe c BHeLUHeM 
CTaHqMeM CHMTblBaHMfl M 3anMCM Ana 

3HeprocHa6>KeHMq m nepeflaMM MHcjDopMai4MM b 
MHTerpMpoBaHHyio b KapTOHKe cxeMy 
MMKpoKOHTponnepa. l~lono>KeHMe KOHTaKTHbix 
aneivieHTOB OTHOCMTenbHO Kopnyca KapTOHKM m mx 
BenMMMHa onpeAenaKOTca Me>K,qyHapoflHbiM 
CTaHflapTOM ISO 7810, cooTBeTCTBeHHO, ISO 
7816-2. flaribHeMLUMe no,c\po6HOCTM m npM3HaKM 

OTHOCMTeJlbHO KOHCTpyKL\MM M M3rOTOBJieHM51 
MOflyJlfl MMKpOCXeMbl M KapTOHKM C BCTpoeHHbIM 

MMKponpoi_\eccopoM npMBefleHbi b cnpaBOHHMKe 
BonbcfDraHra PaHKna, BonbqbraHra 3c|Dc|DMHra 
"Handbuch der Chipkarten", Carl Hansen 
Verlag, 1995, ISBN 3-446-17993-3. 

B CBH3M C B03paCTatOLHM M o6i=»eMOM 
MCnonb30BaHM5q KapTOHeK C BCTpoeHHbIM 

MMKponpoL\eccopoM, CB?i3aHHbiM c npo6neMaMM 
6e3onacHOCTM, B03pacTaeT cnpoc Ha 

MMKpoKOHTponnepbi, KOTOpbie yflOBneTBOpaKDT 
CaMbIM BblCOKMM Tpe6oBaHM5=iM 6e3onacHOCTM . 
3a cneT npMMeHeHMfl TaK Ha3biBaeMbix 

KpMnTOKOHTpOJlfiepOB, KOTOpbie C nOMOLL^bKO 

conpoi_\eccopoB o6ecneHMBaKDT Mpe3BbNaMHO 

BblCOKyK) BbNMCJIMTenbHyKO npOMSBOflMTeilbHOCTb 
OTHOCMTeJlbHO SblCTpOM o6pa6oTKM BCTpoeHHblX 

HecMMMeTpMHHbix anropMTMOB 6e3onacHOCTM, 
flocTMraeTC^ BbicoKMM ypoBeHb 6e3onacHOCTM. 
3a cneT cflBoeHHoro Mcnonb30BaHMa 
KpMnTOKOHTponnepoB KaK b KapTOHKax c 
BCTpoeHHbIM MMKponpoi4eccopoM, TaK M Ha 
nnaTax, HanpMMep, b TaK Ha3biBaeMbix BCTaBHbix 
KapTOHKax PCMCIA (Me>KAyHapoAHaa 
accoi_\MaL\Mfi npoM3BOflMTeneM nnaT naMa™ Ana 
nepcoHanbHbix KOMnbKrrepoB), CMMTbiBaioLUMX 
CMCTeMaX 6aHKOB M CfWHaHCOBblX y^pe>KfleHMM 
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Ana aneKTpoHHOM cb^3m KpMnTOKOHTponnepoB m 
noflo6Hbix CMMTbiBatou^MX 6noKOB, Mcnonb3yK)T 
Bcne,qcTBMe pa3nMHHbix Tpe6oBaHMM k 
Hafle>KHOCTM pa3nMHHbie qbopMbi Kopnyca Ana 
cxeM KpMnTOKOHTponnepoB, KOTopbie BcneACTBMe 
pa3nMHHbix npoMeccoB M3roTOBneHMa m 
pa3nMHHbix MaTepManoB npMBOfl^T k 

3HaHMTenbHblM HeflOCTaTKaM OTHOCMTenbHO 

CTOMMOCTM m 3aTpaT Ha norMCTMKy. 

ripMroflHbie Ana noBepxHOCTHoro MOHTa>Ka 
(SMT) Kopnyca MMKpocxeM MMetoT cnei_\ManbHyHD 

CjDOpMy BblBOflOB, KOTOpbie no3BonaioT 

npoM3BOAMTb aBTOMaTMHecKyK) ycTaHOBKy, a 
TaioKe aBTOMaTM^ecKyK) naMKy. B 
npeflnoHTMTenbHOM cnoco6e coeAMHeHMsq 
nonynpoBOAHMKOBOM MMKpocxeMbi m nnaTbi 
cornacHO TexHonorMM noBepxHOCTHoro MOHTa>Ka 
Ha nnaTy c noMou^bio LuenKorpacjDMM HaHocaT 
nayinbHyK) nacTy m 3aTeM ycTaHaBnMBaioT Ha hmx 
nonynpoBOAHMKOBbie MMKpocxeMbi b bmas 
3aKnKO«HeHHbix b Kopnyc A^TaneM p,nn 
noBepxHOCTHoro MOHTa>Ka. flnsR o6pa30BaHMfi 
coeAMHeHM^ Me>KAy nnaTOM m 
nonynpoBOAHMKOBOM mm KpocxeMOM nnaTy 
noMeu^awT b nenb Ana pacnnaBneHMa npMnoa. 
npM stom Heo6xoAMMO o6ecneMMTb, MT06bl 
na?inbHoe coeAMHeHMe flBnanocb HaAe>KHbiM m 
npoMcxoAMno b 3aAaHHbix MecTax 6e3 
pacnnbiBaHMfl npMno?i m CBfi3aHHbix c stmm 

KOpOTKMX 3aMblK3HMM MnM 06pa30BaHMJR 

HeKanecTBeHHbix KOHTaKTOB. 

B npoTM Bonono>KHOCTb 3TOMy npMMeH?ieMbie 
b HacToamee BpeMa p,nn KapToneK c BCTpoeHHbIM 

MMKponpOL\eCCOpOM MOAynM MMKpOCXeM MMeKOT 

OTHOCMTenbHO 6onbLUMe no noBepxHOCTM 
KOHTaKTbi, KOTopbie cny>KaT b nepByto onepeAb 
Ana Toro, HTo6bi o6ecneHMTb HaAe>KHbiM koht3kt 

CO OCTpM^MM CteMa MHC|DOpMaL4MM BHeLUHMX 

CMMTbiBaioLUMX annapaTOB. 

TaKMM o6pa30M, a^^ pa3nMHHbix cnynaeB 
npMMeHeHMfl Heo6xoAHMbi pa3nMHHbie Kopnyca, 

COOTBeTCTBeHHO, MOAynM MMKpOCXeM, MTO 
npMBOAMT K nOBblLUeHMKO CTOMMOCTM 

npoM3BOACTBa BcneACTBMe pa3nMHHbix 
npoi4eccoB M3roTOBneHMfi, norMCTMKM, 
MaTepManoB m t.a. 

M3 DE-A-4431754 C1 M3BecTeH HecymMM 
sneMeHT a^^ ycTaHOBKM b KapTOHKe c 
BCTpoeHHbIM MMKponpoqeccopoM, COAep>KaLlJlMM 
nonynpoBOAHMKOByio mm KpocxeMy, 
pacnono>KeHHyK3 Ha BbiBOAHOM paMKe m 

COeAMHeHHyKD 3neKTpMHeCKM C ee KOHTaKTHbIMM 

nenecTKaMM, npMHeM no MeHbiueM Mepe 
nonynpoBOAHMKOBaa MMKpocxeM a m 
npeAycMOTpeHHbie p,nn ee coeAMHeHM* c 
KOHTaKTHbIMM nenecTKaMM coeAMHMTenbHbie 
npoBOAKM TaK OKpy>KeHbi nnacTMaccoM, hto 
KOHTaKTHbie nenecTKM BbicTynaiOT M3 
nnacTMaccbi b Ka^ecTBe npoBOA^Li^MX aneMeHTOB 
coeAMHeHM5=i c nonynpoBOAHMKOBOM 
mm KpocxeMOM. KoHTaKTHbie nenecTKM Ha oahom 
M3 noBepxHOCTeM nnacTMaccbi o6pa3yK)T 
KOHTaKTHbie noBepxHOCTM, npMHeM no MeHbiueM 
Mepe Asa KOHTaKTHbix nenecTKa o6pa3yKOT b 
npoAon>KeHMe KOHTaKTHbix noBepxHOCTeM 
BbiBOAbi Ana KOHI4OB aHTeHHOM KaTyniKM. 

I/I3 EP-A-0408904 A2 M3BecTeH 
MOHTMpyeMbiM Ha noBepxHOCTM sneMeHT c 

MOLAHbIM BblCOKOHaCTOTHbIM TpaH3MCTOpOM, 
KOTOpbIM MMeeT nnaCTMaCCOBblM CjDaCOHHbIM 

Kopnyc Ana 3aKpbiTMa OTAenbHbix KOMnoHeHTOB 
sneMeHTa, npM^eM HM>KHMe connaHapHbie 
noBepxHOCTM pacnono>KeHHbix Ha CTopoHe AHa 
coeAMHMTenbHbix noBepxHOCTeM ocTaKOTca 

CB060AHblMM. 
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B ocHOBe flaHHoro M3o6peTeHMfl ne>KMT 
3aflaqa npeflno>KMTb KOHCTpy ktm BHbie Mepbi, c 

nOMOLUbK) KOTOpblX M3rOTOBneHHblM 

nepBOHananbHO flnfi Mcnonb30BaHMH b KapTOHKe 
c BCTpoeHHbiM MMKponpoi4eccopoM MOflynb 
MMKpocxeMbi mo>kho flononHMTenbHO o6pa6oTaTb 
p,nn npuMeHeHna b, cooTBeTCTBeHHO, Ha 
BHeLUHePi nnaTe. 

3ia 3aflana peujaeTCfl c noMou^bra MOAyna 
MMKpocxeMbi cornacHO nyHKTy 1 c|DopMynbi 
M3o6peTeHM5q n c nc-MOLUbK) cnoco6a cornacHO 
nyHKTy 1 1 cfcopMynbi M3o6peTeHM5i. ripMMeHeHMe 
TaKoro MOflyrm MMKpocxeMbi flna M3roTOBneHMfl 
KapToneK c BCTpoeHHbiM MMKponpoi_\eccopoM MJ1M 
aHanorn^Hbix HOCMTeneM MHcjDopMaL^MM yKa3aHO b 
nyHKTe 20 cfcopMynbi M3o6peTeHMfl, m 
npMMeHeHne MOflyrm MMKpocxeMbi Ha, 
cooTBeTCTBeHHO, b ne^aTHOM nnaTe mhm Ha, 
cooTBeTCTBeHHO, b noAno>KKe nnaTbi yKa3aHO b 
nyHKTe 22 cjDopMynbi M3o6peTeHM5q. 

CornacHO M3o6peTeHMio npeflycMOTpeHO, hto 
KOHTaKTHbie aneMeHTbi BbinoriHeHbi fln5R 
noBepxHOCTHoro MOHTa>Ka MOflynsq MMKpocxeMbi 
Ha noBepxHOCTM BHeniHeM nenaTHOM nnaTbi, 
cooTBeTCTBeHHO, Ha noAno>KKe BHeniHeM nnaTbi m 
CHa6>KeHbi nafinbHbiM BbicTynoM p,nn 
/inMTenbHoro 3aKpenneHM5q MOflynsq MMKpocxeMbi 
Ha MOHTa>KHOM noBepxHOCTM BHeujHeM nenaTHOM 
nnaTbi, cooTBeTCTBeHHO, noAno>KKe BHeniHeM 
nnaTbi, flna o6ecne^eHMsq 6onee npocToro 
pa3MemeHM5q MOflyn* MMKpocxeMbi b pacTpe 
nenaTHOM nnaTbi. l~lpM 3-tom KOHTaKTHbie 
aneMeHTbi Moqynfl MMKpocxeMbi o6pa30BaHbi c 
noMOLUbK) npeflBapMTenbHO M3roTOBneHHoro 
HOCMTen* CMCTeMbi (BbiBOAHOM paMKM) nnn 
onopbi no MeHbLuePi Mepe oahom 
nonynpoBOflHMKOBOM MMKpocxeMbi m no MeHbLueM 
Mepe Ha AByx npoTMBonono>KHbix CTopoHax 
MOflyna MMKpocxeMbi c noMoi_4bio BbicTaBneHHbix 
Hapy>Ky, pacnono>KeHHbix p^flaMM p^flOM .qpyr c 
flpyroM BbiBOflOB p,nn noBepxHOCTHoro MOHTa>Ka 
MOflynsR MMKpocxeMbi Ha moht3>khom 
noBepxHOCTM BHeujHeM nenaTHOM nnaTbi, 
cooTBeTCTBeHHO, Ha no,qno>KKe BHeujHeM nnaTbi. 
TaKOM npeABapMTenbHO M3roTOBneHHbiM 
CMCTeMHbiM HOCMTenb BbinonHfieT HapHAy c 
sneKTpMHecKOM cfDyHKi^MeM npeflnoHTMTenbHO 
oflHOBpeMeHHO MOHTa>KHyio ponb, o6ecneMMBaeT 
p,nn nonynpoBOflHMKOBOM MMKpocxeMbi TBepflyio 

Onopy fln?l KOHTaKTMpOBaHMSR, OflHOBpeMeHHO 

HeceT cooTBeTCTByHDLL^Me BbiBOflaM MMKpocxeMbi 

KOHTaKTHbie MeCTa C XOpOLUO KOHTaKTMpyeMOM 

nOBepXHOCTbKO, cny>KMT xopoLueM MexaHMHeCKOM 
onopoM .qna npoi_\eccoB TpaHcnopTMpoBKM m nnn 
AanbHeMLueM o6pa6oTKM, a TaioKe Mcnonb3yeTca 
flnsq OTBOfla Tenna, cooTBeTCTBeHHO, fln* 
pacnpeAeneHMfi Tenna. Bnaroflapa penieHMK) 
cornacHO m 3o6peTeH m ko ynaeicn Mcnonb30BaTb 
npMMeH^eMyio b MOflyne KapTOHKM c BCTpoeHHbiM 
MMKponpoi_\eccopoM MHTerpanbHyio 
nonynpoBOflHMKOByra cxeMy, b nacTHOCTM cxeMy 

MMKpOKOHTponnepa, COOTBeTCTBeHHO, 

KpMnTOKOHTponnepa oflHOBpeMeHHO b KanecTBe 
aneKTpoHHoro cxeMHoro aneivieHTa c TonbKO 
oflHOM c(3opMOM Kopnyca flna MOHTa>Ka Ha 

MOHTa>KHOM nOBepXHOCTM nnaTbi, BCTaBHOM 

KapTbi MnM aHanorMHHOM no,zino>KKM. 

l/l3o6peTeHMe o6ecneMMBaeT cne,qyK)LHMe 
cymecTBeHHbie npeMMyu^ecTBa no cpaBHeHMio c 
ypoBHeM TexHMKM: 

- MOflynb MMKpocxeMbi mo>kho no Bbi6opy 
Mcnonb30BaTb AJ~i* ycTaHOBKM b KapTOMKe c 
BCTpoeHHbiM MMKponpoi4eccopoM MnM b KanecTBe 
MOHTMpyeMoro Ha noBepxHOCTM cxeMHoro 
aneMeHTa, npMHeM 3aKpenneHMe otom 
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B03MO>KHOCTM Bbl6opa MO>KeT npOMCXOAMTb 

nocpeACTBOM npocTOM AononHMTenbHOM ct3amm 
o6pa6oTKM b KOHi_\e npoi_\ecca M3roTOBneHM5q 
MOAynsq MMKpocxeMbi, OAHaKO eu\e Ha TaK 
Ha3biBaeMOM npeAnpM^TMM npeABapMTenbHoro 
M3roTOBneHM^; 

- 3a cneT Mcnonb30BaHM5q TonbKO oahom 
cfcopMbi Kopnyca 3HaHMTenbHO CHMwaioTCfl 
3aTpaTbi Ha norMCTMKy, CKnaACKoe xpaHeHMe, 
TpaHcnopTMpoBKy m T.n.; 

3a cneT npMMeHeHMsq TonbKO 
yHMCpMi^MpoBaHHoro npoqecca M3roTOBneHMJi p,nn 
yHMC^DMi^MpoBaHHoro cxeMHoro aneMeHTa, 
KOTopbiM OAHaKO mo>kho Mcnonb30BaTb p,nn AByx 
coBepujeHHO pa3nMMHbix o6nacTeM npMMeHeHM5q, 

CTOMMOCTb M3rOTOBneHM?1 3HaHMTenbHO HM>Ke, 

•neM b cnynae M3BecTHbix ao HacTo^iLnero 
BpeMeHM AByx pa3nMMHbiM c|dopm Kopnyca m TeM 
caMbiM pa3nMHHbix TexHonorMM M3roTOBneHMfl; 

- fln?i M3roTOBneHM?i MOAyn?i MMKpocxeMbi 
Ana npMMeHeHMfl b KanecTBe cxeMHoro aneMeHTa 
Ansq noBepxHOCTHoro MOHTa>Ka b ochobhom HeT 
Heo6xoAMMOCTM b M3MeHeHMM xoAa npoqecca 
M3roTOBneHM?i, Hao6opoT, mo>kho npM MOHTa>Ke 
MOAyna Mcnonb30BaTb b ochobhom 6e3 
M3MeHeHM5q npMMeH5qeMbie ao HacToamero 
BpeMeHM CTaAMM o6pa6oTKM; 

MOAynb MMKpocxeMbi cornacHO 
M3o6peTeHMK) npM Mcnonb30BaHMM b KanecTBe 
MOHTMpyeMoro Ha noBepxHOCTM cxeMHoro 
sneMeHTa MMeeT 3HaHMTenbHO MeHbiuyto 
BbicoTy, neM M3roTaBnMBaeMbie ao HacTOflinero 
BpeMeHM OTAenbHO aneMeHTbi a^^ 
noBepxHOCTHoro MOHTa>Ka; 

- p,nn Mcnonb30BaHM?i b KanecTBe 
MOHTMpyeMoro Ha noBepxHOCTM cxeMHoro 
aneMeHTa MOAynb MMKpocxeMbi npMroAeH nnn 
Bcex pacnpocTpaHeHHbix cnoco6oB naMKM, KaK 
HanpMMep, AyroBOM naMKM, naMKM BonHOM 
npMnojq, naMKM onnaBneHMeM; npM stom BbiBOAbi 
An?i noBepxHOCTHoro MOHTa>Ka MOAyna 
MMKpocxeMbi b 3aBMCMMOCTM ot Tpe6yeMoro 
KanecTBa MOHTa>Ka Ha noBepxHOCTM 
OTHOCMTenbHO AonycKOB, HaAe>KHOCTM MecT 
naMKM, cnoco6a naMKM m T.n. MoryT 6biTb 

CHa6>KeHbl KOHCTpy KTM BHO pa3nMMHblMM 

na^nbHbiMM BbicTynaMM; 

- nocne OKOHHaTenbHoro npMAaHMsq c(DopMbi 
KOHTaKTHbiM aneMeHTaM MOAyn^ MMKpocxeMbi 
mo>kho noABepraTb MOAynb MMKpocxeMbi 
AanbHeMLueM o6pa6oTKe TaioKe b cnynae 
BbinonHeHM^ b KanecTBe MOHTMpyeMoro Ha 
noBepxHOCTM cxeMHoro aneMeHTa c noMoinbra 
Tex >Ke CTaAMM o6pa6oTKM (moht3>k, coeAMHeHMe 

npOBOAKOB, 3aKpblBaHMe, COOTBeTCTBeHHO, 

3anMBKa, aneKTpM^ecKMe McnbiTaHM^, onTM^ecKMM 
KOHTponb m aHanorMHHbie cjDyHKqMOHanbHbie 
npoBepKM), 3a c^eT Hero OAHOBpeMeHHO 
o6nerHaeTcsq o6paLAeHMe c MOAynyiMM m 
OT6paKOBKa Aec^eKTHbix MOAyneM MMKpocxeMbi; 

- CyLljeCTByeT B03MO>KHOCTb Mcnonb30BaHMfi 
y>Ke M3BecTHbix TexHonorMM MMnnaHTaL\MM A-n^ 
pa3MemeHM5q MOAyna MMKpocxeMbi b KapTOMKe c 
BCTpoeHHbiM MMKponpoqeccopoM, TeM CaMbIM 
6e3 orpaHMHeHMM mo>kho Mcnonb30BaTb 

M3BeCTHbie TeXHOnorMM M3rOTOBneHM3 KapTOMKM c 
BCTpoeHHbiM MMKponpOL\eCCOpOM. 

TeoMeTpMHecKoe pacnono>KeHMe m BenMHMHa 
KOHTaKTHbix aneMeHTOB onpeAenfiioTCfi 
Tpe6oBaHM3MM CTaHAapTOB ISO 
(Me>KAyHapoAHafl opraHM3ai4M5i no 

CTaHAapTM3ai_\MM), B HaCTHOCTM ISO 7810, 

pacnpocTpaHfiioLAerocfi Ha KapTOHKM c 

BCTpoeHHbiM MMKponpOL^eCCOpOM, OAHaKO 

OAHOBpeMeHHO BbinonHflKDT npeA^Bn^eMbie k 



CM 
O 

o 

CO 
CD 

m 

CD 



-5- 



Ol 

o> 

G> 
© 

O 
ro 



fleian^M p,nt\ noBepxHOCTHoro MOHTa>Ka 
Tpe6oBaHM5q OTHOCMTenbHO AOCTaTOHHoro 
yAep>KMBaHM5q npunoa BbiBOAaMM, 
TeivinepaTypHOM ctomkoctm cxeMHbix sneMeHTOB 
m T.n. ripn 3tom oco6eHHO npeflnoHTMTenbHbiPi 
BapnaHT BbinoriHeHnq OTriMMaeTcq TeM, hto 
BbinonHeHHbie p,nn noBepxHOCTHoro MOHTa>Ka 
KOHTaKTHbie aneivieHTbi cucTeMHoro HocnTerm 
npoxofl^T napanneribHO Apyr Apyry m 
BbinonHeHbi Ha onpefleneHHOM paccTOflHun flpyr 
ot flpyra, npn^eivi paccTo^Hne Me>KAy mx 
cpeAHMMM nnHns^MM cooTBeTCTByeT pacTpy 

BbinOJIHeHHblX Ha MOHTa>KHOM nOBepXHOCTH 

BHeLUHePi ne^aTHoPi nnaTbi, cooTBeTCTBeHHO, 
noAno>KKH BHeLUHefi nnaTbi, MecT coeAHHeHMH, 
npuneivi 3tot pacTp cocTaBn^eT, b nacTHOCTH, 
1,27 mm mjih nsnneicn KpaTHbiM eMy. TeM 
caMbiM MOAynb MMKpocxeMbi cornacHO 
M3o6peTeHHKD npuroAeH TaioKe p,nn o6pa6oTKM c 

nOMOLL^bK) MOHTa>KHblX aBTOMaTOB, KOTOpbie 

ncnonb3yraT b TexHonornn noBepxHOCTHoro 
MOHTawa (SMT = TexHonoma noBepxHOCTHoro 
MOHTawa) npn MexaHM3MpoBaHHOM MOHTa>Ke 
MMHMaTKDpHblX cxeMHbix sneMeHTOB c 
TunnHHbiMM qbopMaMM Kopnyca TSOP, SOT, SO, 
VSO m T.n. c OTomyTbiMM Hapy>Ky hokiomm c 
pa3MepoM pacTpa 1,27 mm. 

fljlfl MMHMMM3ai_^MM onacHOCTM KopoTKoro 

3aMbiKaHi/m 3a cneT npuMeHeHna naanbHOM 
nacTbi b cnynae npoMcxoAfli-Mero naPiKoPi 
noBepxHOCTHoro MOHTa>Ka MOAyna MMKpocxeMbi 
cornacHO pacTpy nnaTbi MO>KeT 6biTb 
npeAnoHTMTenbHO npeAycMOTpeHO, hto 
naanbHbiPi BbicTyn MOHTupyeMbix Ha 

nOBepXHOCTH BblBOAOB BbinonHeH B BMAe 

npoxoA^mux nonepeK nnocKOCTH KOHTaKTHbix 
aneMeHTOB AHCTaHijMOHHbix aneMeHTOB. 

B KOHCTpy KTM B ho oco6eHHO npOCTOM, 
AeiueBOM b M3roTOBneHMM MOAyne MMKpocxeMbi 
MO>KeT 6biTb cornacHO oco6eHHO 
npeAnoHTHTenbHOMy BapnaHTy BbinonHeHna 
M3o6peTeHH5q npeAycMOTpeHO, hto LunpnHa 
BbinonHeHHbix b ochobhom np?iMoyronbHbiMM 
BblBOAOB AJ~ifl noBepxHOCTHoro MOHTa>Ka HeMHoro 
MeHbLue, neM ycTaHOBOHHbiM pacTp. 

flna 3aLi\HTbi nonynpoBOAHMKOBoPi 

MMKpOCXeMbl OT BHeLUHMX MexaHMHeCKMX M 
XMMMMeCKMX B03AeMCTBMM MO>KeT 6blTb 

npeAycMOTpeHa 3aKpbiBahoi_LiaH 
nonynpoBOAHMKOByro MMKpocxeMy repMeTM3ai4MH 
M3 sneKTpMHecKM M3onMpyK)mero MaTepMana. 
flna Toro HTo6bi noAne>KaLL\Me coeAMHeHMKD co 

CB060AHblMM KOH143MM KOHTaKTHblX SneMeHTOB 

nasqnbHbie BbicTynbi 6binM AOCTynHbi a^* 
Mcnonb3yeMoro npM stom MHCTpyMeHTa, MO>KeT 
6biTb npeAnoHTMTenbHO npeAycMOTpeHO, hto 
OTCTaBneHHbie Hapy>Ky BbiBOAbi AJ"ifl Hapy>KHoro 

MOHTa>Ka CMCTeMHOrO HOCMTenfl BblXOA^T 3a 

repMeTM3ai_^MKD MMKpocxeMbi b HanpaBneHMM 

MOHTa>KHOM nnOCKOCTM. 

KoHCTpyKTMBHoe BbinonHeHne naanbHbix 
BbicTynoB, noAne>KaLAMX BbinonHeHMHD Ha 

CB060AHblX KOHI^aX KOHTaKTHblX sneMeHTOB, B 

3aBMCMMOCTM ot Tpe6yeMoro KanecTBa 

nOBepXHOCTHOrO MOHTa>Ka OTHOCMTe/lbHO 

BbiAep>KMBaHM5q AonycKOB, h a a©>kh oct m MecT 
naMKM, cnoco6a naMKM m T.n. MO>KeT 6biTb 
pa3nMHHbiM. B npocTeMiueM cnynae naanbHbie 
BbicTynbi MoryT 6biTb o6pa30BaHbi yrny6neHMeM 
mhm oTBepcTMeM, npeAycMOTpeHHbiM Ha 
o6paLAeHHOM k MOHTawHOM noBepxHOCTM nnaTbi 
BbicTaBiieHHoro Hapy>Ky KOHTaKTHoro sneMeHTa, 
KOTopoe BbinoriHeHO nocpeACTBOM neKaHKM MnM 
XMMMHecKoro TpaBneHM^. KpoMe Toro, MO>KeT 
6biTb npeAycMOTpeHO, hto naanbHbiM BbicTyn 
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06pa30BaH B CHa6>KeHHOM COOTBeTCTByKDLAM MM 
Bbipe3aMM, MHOrOKpaTHO M30rHyTOM 

qbopMoo6pa30BaHMM BbicTaBneHHbix Hapy>Ky 
KOHTaKTHbix sneMeHTOB, npeAnoHTMTenbHO 
nocpeACTBOM LJJTaMnOBKM MflM crM6aHM«. 

KpOMe TOrO, B03MO>KHO, HTO Ha OCHOBaHMM 

cnei_\ManbHbix Tpe6oBaHMM k MOHTa>Ky MOAyna 
MMKpocxeMbi Ha nenaTHOM nnaTe BbiBOAbi, 
cooTBeTCTBeHHO, KOHTaKTHbie aneMeHTbi MOAyne 
Heo6xoAMMO BbiBOAHTb 3a noKpbiTMe MOAyrm. 
flna 3Toro npeAycMOTpeHO, hto nannbHbiM 
BbicTyn o6pa30BaH npeBocxoA^Li^MM BbicoTy 
repMeTMHHoro noKpbiTMfl MMKpocxeMbi oti~m6om. 
B ApyroM npeAnoHTMTeribHOM BapMaHTe 

BbinOHHeHMSR M306peTeHM?1 MO>KeT 6blTb 

npeAycMOTpeHO, hto npeABapMTenbHo 

M3rOTOBneHHblM CMCTeMHbIM HOCMTenb Ha CBOeM 

o6pameHHOM k nonynpoBOAHMKOBOM MMKpocxeMe 
noBepxHOCTM MMeeT M3onMpyK3LAyK> nneHKy, 
KOTopaa b o6nacTM naanbHbix BbicTynoB m/mjim b 
o6nacTM coeAMHMTenbHbix BblBOAOB CHa6>KeHa 

OTBepCTMflMM. llpM 3TOM M3rOTOBneHHafl 

npeAnoHTMTenbHO M3 nnacTMaccoBoro 
MaTepMana M3onMpyK)i_L^a5q nneHKa MMeeT 
ToriLAMHy b Anana30He npeAnoHTMTenbHO ot 
npMMepHO 25 mkm ao npMMepHO 200 mkm; 
npMroAHbiMM MaTepManaMM ABnflKDTCfl, 
HanpMMep, snoKCMAHaa CMona, noriMaMMA, 
cno>KHbiM nonMOctDkip, nonMaq^MpocynbcpOH (PES), 
noriMnapa6aHOBa5i KMcnoTa (PPA), 
noriMKap6oHaT, KanTOH m/hhm cononMMep 
aKpMnoHMTpMna, 6yTaAneHa m CTMpona (ABS) 
MnM ApyrMe aHanorMHHbie TepMonnacTMHHbie 
MaTepMana c BbicoKoPi yAapHOM Bfl3KocrbK). 

flpyrMe npM3HaKM, npeMMyL^ecTBa m 
i_\enecoo6pa3HOCTM M3o6peTeHM5i cneAyK>T M3 
nocneAywLAero onMcaHMfi npMMepoB 
BbinonHeHMfi M3o6peTeHMsq c noMombio 
nepTe>KeM, Ha KOTopbix M3o6pa>KeHO 

qbMr. 1A - cxeMaTMHHbiM bma b pa3pe3e 

BbinonHeHHOrO C B03MO>KHOCTbK) MOHTa>Ka Ha 

noBepxHOCTM MOAynsR MMKpocxeMbi, 
coAepwamero LUTaMnoBaHHyto BbiBOAHyra paMKy 
c nnacTMaccoBbiM onopHbiM HOCMTeneM m 
nepeKpbiTyra cqbepMHecKOM KpbiLUKOM paMKy 
>KecTKOCTM cornacHO nepBOMy npMMepy 
BbinonHeHM5q M3o6peTeHM«; 

qbMr. 1B - cxeMaTMHHbiM bma CBepxy MOAyne 
MMKpocxeMbi no cf)Mr. 1A; 

qbMr. 1C - BapMaHT nepBoro npMMepa 
BbinonHeHMfl c LUTaMnoBaHHOM bnboahom paMKOM 
m onopHbiM HOCMTeneM b qbopMe cqbepMHecKOM 

KpblLUKM; 

qbMr. 1D - cxeMaTMHHbiM bma CBepxy MOAyna 
MMKpocxeMbi no qbMr. 1C; 

qbMr. 2A - cxeMaTMHHbiM bma b pa3pe3e 
BbinonHeHHOrO C B03MO>KHOCTbK) MOHTa>Ka Ha 
noBepxHOCTM MOAyne MMKpocxeMbi, 
coAep>KaLL^ero nMTyio BbiBOAHyio paMKy cornacHO 
BTopoMy npMMepy BbinonHeHM^ M3o6peTeHM«; 

qbMr. 2B - cxeMaTMHHbiM bma CBepxy MOAyna 
MMKpocxeMbi no qbMr. 2A; 

qbMr. 2C - cxeMaTMHHbiM bma b pa3pe3e 
BapMaHTa BToporo npMMepa BbinonHeHM^ c 
BbiBOAHOM paMKOM, nnacTMaccoBbiM onopHbiM 
HOCMTeneM m cqbepMHecKOM kphlukom; 

qbMr. 3A - cxeMaTMHHbiM bma b pa3pe3e 
MOAyna MMKpocxeMbi cornacHO TpeTbeMy 
npMMepy BbinonHeHMfl M3o6peTeHMfi; 

qbMr. 3B - cxeMaTMHHbiM bma CBepxy MOAyne 
MMKpocxeMbi no qbMr. 3A; 

qbMr. 4A - cxeMaTMHHbiM bma b pa3pe3e 
MOAyna MMKpocxeMbi cornacHO neTBepTOMy 
npMMepy BbinonHeHM^ M3o6peTeHM5q; 

qbMr. 4B - cxeMaTMHHbiM bma CBepxy MOAyna 
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MUKpocxeMbi no cpur. 4A; 

dpwr. 5A - cxeiviaTMMHbiM BMfl b pa3pe3e 
MOflynsq MMKpocxeMbi cornacHO nsqTOMy npniviepy 
BbinoriHeHMfl M3o6peTeHM5i; 

dpwr. 5B - cxeiviaTMHHbiM bma CBepxy MOAyna 
MUKpocxeMbi no cpur. 5A; 

c|DMr. 6A - cxeiviaTMHHbiM bma b pa3pe3e 
MOflyna MUKpocxeMbi cornacHO LuecTOMy 
npuMepy BbinoriHeHna M3o6peTeHM5i; 

dpwr. 6B - cxeMaTMHHbiPi bma CBepxy MOflynsq 
MUKpocxeMbi no cjDnr. 6A; 

cjDnr. 7A - cxeMaTMHHbiw bma b pa3pe3e 
MOflynyi MUKpocxeMbi cornacHO ceflbMOMy 
npuMepy BbinoriHeHna M3o6peTeHM5i; 

dpwr. 7B - cxeMaTMMHbiM bma CBepxy MOAyna 
m m Kpocxe m bi no cpur. 7A; 

cjDnr. 8A - cxeMaTM«HHbiM bha b pa3pe3e 
MOAyna MUKpocxeMbi cornacHO BocbMOMy 
npuMepy BbinonHeHM* M3o6peTeHM«; 

dpwr. 8B - cxeMaTMMHbiM bma CBepxy MOAyna 
MMKpocxeMbi no cjDnr. 8A; 

c|DMr. 9A - cxeMaTMMHbiM bma b pa3pe3e 
MOAynsq MMKpocxeMbi cornaci-10 flesaTOMy 
npuMepy BbinonHeHna M3o6peTeHMfl; m 

c(Dnr. 9B - cxeMaTMHHbiM bma CBepxy MOAyna 
MMKpocxeMbi no cjDnr. 9A. 

rioKa3aHHbie Ha cjonr. 1-9 npMMepbi 
BbinonHeHMJi M3o6peTeHMfl coAep>KaT Ka>KAbiM 
MOAynb 1 MUKpocxeMbi c pacnonoweHHbiM Ha ero 
BHeiuHeM noBepxHOCTM 2 KOHTaKTHbiM noneM 3 c 
HecKonbKMMM M30JinpoBaHHbiMM Apyr ot Apyra, 
no cymecTBy nnocKHMM KOHTaKTHbiMn 
aneMeHTaMM 4 M3 aneKTpMHecKM npoBOA^Lnero 
MaTepnana, m c no MeHbwePi Mepe oahom 
nonynpoBOflHMKOBOM MMKpocxeMOM 6 c oahom 
hjim HecKonbKMMM (Ha qbMrypax He 
M3o6pa>KeHHbiMM) HHTerpanbHbiMM 
nonynpoBOflHMKOBbiMM cxeiviaMM, KOTopbie c 

nOMOLUbK) COeAMHMTeilbHblX BblBOflOB B BMAe 

coeAMHUTenbHbix npoBOAKOB 7 aneKTpMHecKH 
coeAMHeHbi c KOHTaKTHbiMn aneMeHTaMM 4 
KOHTaKTHoro nonsq 3. KoHTaKTHbie 3-neMeHTbi 4 
MOAynfl 1 MMKpocxeMbi Ha o6enx 
npoTMBonono>KHbix cTopoHax MOAynb 1 

MMKpOCXeMbl 06pa30BaHbl BblCTaBfieHHblMH 

Hapy>Ky, npoxoAfliUMMM pHAaMM p^aom Apyr c 
ApyroM BbiBOAaMM 8 p,r\n noBepxHOCTHoro 
MOHTa>Ka MOAynb 1 MMKpocxeMbi Ha MOHTa>KHOM 
noBepxHOCTM 9 BHewHeM nenaTHOM nnaTbi 10, 
cooTBeTCTBeHHO, noAno>KKM BHeujHeM nenaTHOM 
nnaTbi 10. flna 3Toro Ha moht3>khom 
noBepxHOCTM 9 nenaTHOM nnaTbi 10 
pacnono>KeHbi MecTa 1 1 naMKM c npMHATbiM p,nn 
noBepxHOCTHoro MOHTa>Ka pa3MepoM pacTpa 
1,27 mm, KOTopbie cny>KaT b KanecTBe MecT p,nn 
aneKTpMHecKoro m MexaHnnecKoro coeAMHeHM* 

KOHTaKTHblX 3TieMeHTOB 4 C nOMOLUbK) M3BeCTHblX 

cnoco6oB naMKM. l~lpM stom BbinonHeHHbie b BMAe 
npuroAHbix AJ~i* noBepxHOCTHoro MOHTa>Ka 
BbiBOAOB 8 KOHTaKTHbie aneMeHTbi 4 MOAyn* 1 
MMKpocxeMbi npoxoA^T napannenbHO Apyr Apyry 
Ha paccTOJiHMM a Me>KAy mx cpeAHMMM hmhmhmm, 
npMHeM paccTOfiHue a b cboko onepeAb 
cooTBeTCTByeT pacTpy BbinonHeHHbix Ha 
MOHTa>KHOM noBepxHOCTM 9 nenaTHOM nnaTbi 10 
MecT 11 coeAHHeHMfl, T.e. a = 1,27 mm. 
BbinonHeHHbie b BHAe npuroAHbix Rnn 
noBepxHOCTHoro MOHTa>Ka BbiBOAOB 8 
KOHTaKTHbie aneMeHTbi 4 CHa6>KeHbi Kax<AbiM 
nasqnbHbiM BbicTynoM 12 Ana AiMTenbHoro 
3aKpenneHMq MOAyrm 1 MMKpocxeMbi Ha 
MOHTa>KHOM noBepxHOCTM 9 nenaTHOM cxeMbi 10. 
flrifl 3aLi^MTbi nonynpoBOAHMKOBOM MMKpocxeMbi 6 

OT BHeLUHMX MexaHMHeCKMX M XMMMHeCKMX 

B03AeMCTBMM npeAycMOTpeHa nepeKpbiBaKJLuaa 
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nojiynpoBOAHMKOByjo cxeMy repMeTM3ai4Mfl 13 
MMKpocxeMbi M3 sneKTpMMecKM M3onMpyKDLAero 
MaTepnana. ripn stom Bee noKa3aHHbie Ha 
c(DMrypax npMMepbi BbinonHeHMH MMeraT o6ll^mm 
to, hto BbicTaBneHHbie Hapy>Ky BbinonHeHHbie b 
BMAe npMroflHbix flnq noBepxHOCTHoro MOHTa>Ka 
BbiBOAbi 8 npoxoA^T Mepe3 repMeTM3aqnKD 13 b 
HanpaBJieHMM MOHTa>KHOM nnocKOCTM 14. 

rioKa3aHHbie npMMepbi BbinonHeHM^ 
pa3nMHahOTC5q, BO-nepBbix, OTHOCMTenbHO 
KOHCTpyKTMBHoro BbinonHeHMfl pa3MeLAeHHbix Ha 

CB060AHblX KOHL^aX 15 KOHTaKTHblX SJieMeHTOB 

na5inbHbix BbicTynoB 12, KOTopbie b 3aBMCMMOCTM 
ot Tpe6yeMoro Ka^ecTBa noBepxHOCTHoro 

MOHTa>Ka OTHOCMTenbHO BblAep>KMBaHMfl 

AonycKOB, h a a e>KH oct \a MecTa naMKM, cnoco6a 
naMKM m T.n. BbinonHeHbi pa3nMHHO. 

KpoMe Toro, npMMepbi BbinonHeHMq 
OTriMHatoTca KOHCTpyKi^MeM m pacnono>KeHMeM 
3aLL\MLL\aK)LL\eM MOAynb 1 MMKpocxeMbi 
repMeTM3ai_\MM 13. B paMKax M3o6peTeHMfl 

B03MO>KHbl JlK)6bie KOM6MH3I4MM M306pa>KeHHblX 

pacnono>KeHMM repMeTM3aqMM MMKpocxeMbi c 

M306pa>KeHHblMM B03MO>KHOCTflMM BbinonHeHM^ 

na^nbHbix BbicTynoB, TaK hto noKa3aHHbie 
npMMepbi BbinonHeHMfi npeACTaBn^KOT nMLUb 

MaCTb B03MO>KHblX KOM6MHai_\MM. 

B 3TOM CMbicrie nasqnbHbie BbicTynbi 12 b 
npMMepax BbinonHeHM?i no cjDMr. 1A, 1B, 1C, 1D, 
3A, 3B, 4A, 4B, 5A, 5B, 6A, 6B, 8A, 8B 
BbinonHeHbi nocpeACTBOM ch a6>Ke h h o ro 
cooTBeTCTByioLL^MMM npope3?iMM 16a, 
MHoroKpaTHO M3orHyToro 4)opMoo6pa30BaHMfl 16 
BbicTaBneHHoro Hapy>Ky KOHTaKTHoro aneMeHTa 4 
npeAnoMTMTenbHO c noMOLAbHD LUTaMnoBKM m/mjim 
M3rM6a. B npoTMBonono>KHOCTb STOMy na^nbHbie 
BbicTynbi 12 b npMMepe BbinonHeHMfi cornacHO 
c|DMr. 7A m 7B BbinonHeHbi c noMombK) 
yrny6neHMM 17, npeAycMOTpeHHbix Ha 
o6paLneHHOM k MOHTa>KHOM noBepxHOCTM 9 nnaTbi 
10 CTopoHe BbicTaBneHHbix Hapy>Ky KOHTaKTHblX 
aneMeHTOB 4, m, cooTBeTCTBeHHO, b npMMepe 
BbinonHeHM^ cornacHO cJdmi - . 9A m 9B - c 

nOMOLUbK) OTBepCTMM 18, KOTOpbie M3rOTOBn«K)T 

npeAnoMTMTenbHO nocpeACTBOM neKaHKM MnM 
XMMMMecKoro TpaBneHM^. B npMMepe 
BbinonHeHM^ cornacHO c^mt. 2A, 2B m 2C 
na^nbHbie BbicTynbi 12 BbinonHeHbi b BMfle 
npeBocxoA^LAMX BbicoTy repMeTM3ai4MM 13 

MMKpOCXeMbl OTrM60B 19, TaK HTO B 3TOM 

npMMepe BbinonHeHM^ MOAynb 1 MMKpocxeMbi 

MO>KHO MOHTMpOBaTb Ha MOHT3>KHOM 

noBepxHOCTM 9 nnaTbi 10 c HanpaBneHHOM bhm3 
nonynpoBOAHMKOBOM MMKpocxeMOM 6. 

Bo Bcex noKa3aHHbix Ha qbMrypax npMMepax 
BbinonHeHM^ KOHTaKTHbie aneMeHTbi 4, 
COOTBeTCTBeHHO, BbiBOAbi 8 BbinonHeHbi 
cornacHO M3o6peTeHMK0 b BMAe npeABapMTenbHO 
M3roTOBneHHoro CMCTeMHoro HOCMTena 20 

(BblBOAHOM paMKM) M3 3fieKTpM HeCKM 

npoBOAflLnero MaTepMana, KOTopbiM 
OAHOBpeMeHHO cny>KMT b Ka^ecTBe >KecTKOM Ha 
M3rM6 onopbi a^^ noAflep>KKM 
nonynpoBOAHMKOBOM MMKpocxeMbi 6 m KOTopbiM 
Ann aneKTpMHecKoro coeAMHeHMfl c noMOLAbto 
coeAMHMTenbHbix npoBOAKOB 7 MMeeT 
coeAMHMTenbHbie MecTa 21 c xopoiuo 
KOHTaKTM pyKDLneM noBepxHOCTbKO. B npMMepax 
BbinonHeHMfl cornacHO qbMr. 1A, 1B, 1C, 1D, 3A, 
3B, 4A, 4B, 6A, 6B, 7A, 7B, 9A, 9B bmboahom 
paMKe 20 npMAaH Bbino/iHeHHbiM 
npeAnoMTMTenbHO M3 nnacTMaccbi 

npOMe>KyTOHHblM HOCMTenb, COOTBeTCTBeHHO, 

TOHKa^ M3onMpyK0Lnasq nneHKa 22, KOTopaa b 
o6nacTM najqnbHbix BbicTynoB 12 M/MnM b 
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o6nacTM MecT 21 coeflMHeHU^ CHa6>KeHa 
npeflnoHTMTeribHO WTaMnoBaHHbiMM 
OTBepcTM^MM 22a m 22b. 

flna M3roTOBneHH5q repMeTM3ai_iMM 13 

MMKpOCXeMbl BHVTpM KOHCTpyKTMBHORD 

BbinojiHeHMJi npeAMeTa M3o6peTeHnq TaioKe 

MMeKDTCfl pa3flMHHbie B03MO>KHOCTM. TaK, 

Hanpniviep, repivieTH3aqMK) 13 mo>kho 
M3roTaBnnBaTb MeTOAOM JiMTbfl c 
ncnonb30BaHneM noAxoflflm,eM jimtgmhom cpopMbi 

C nOMOLUbK) 3anHBOHHOM MaCCbl MJ1M C nOMOLLLbKD 

HaHeceHH5q TepMMHecKM nnn nocne 
ynbTpaqbMorieTOBoro o6nyneHMfl 
3aTBepfleBaKDU4eM Maccbi. CooTBeTCTBytomne 
npniviepbi BbinojiHeHna noKa3aHbi Ha cjDnr. 2A, 2B, 
4A, 4B, 5A, 5B, a TaioKe 8A, 8B. C APyrofi 
CTopoHbi, arm BbinoriHeHH5i repMeTM3ai4MM 13 
bo3mo>kho TaioKe npeAycMOTpeTb 

nonynpoBOflHMKOByKD MMKpocxeiviy 6 c 
cooTBGTCTBy to lljgm npeABapMTenbHO 

M3rOTOBneHHOM paMKOM 23 >KeCTKOCTM H3 

nnacTMaccbi, KOTopaa npoHHO 3aKpenneHa Ha 
cm CTeMHOM HOCMTene 20 npeAnoHTMTenbHO c 
noMombK) KneeBoro coeAMHeHMH, KOTopyK) 3aTeM 
3aKpbiBaraT TaK Ha3biBaeiviofi ccfDepMHecKOM 
KpbiLUKOM 24 M3 npeAnoHTMTenbHO anoKCMflHoPi 
nnacTMaccbi, 3aTBepAeBaKDm,eM nop, Bnn^Hneivi 
ynbTpacfDMoneTOBoro M3nyneHMfl nnacTMaccbi 
nnn t. n. 3tm npniviepbi BbinonHeHUfl noApo6HeM 
noKa3aHbi Ha dpv\r. 1A, 1B, 3A, 3B, 6A, 6B, 7A, 
7B. Kpoivie Toro, bo3mo>kho TaioKe OTKa3aTbca ot 

paMKM 23 >KeCTKOCTM M 3aKpblBaTb 

nonynpoBOflHMKOByKD MMKpocxeiviy 6 m 
coeflMHMTenbHbie npoBOflKM 7 HenocpeflCTBeHHO 
ccjDepuHecKOM KpbiLUKOM 25. 3tm BapnaHTbi 
BbinonHeHM5q noKa3aHbi noApo6Hefi Ha qbMr. 1C, 
ID, 2C, 9A, 9B. 

B npMMepe BbinonHeHMH no c|Dnr. 9A m 9B 
KOHi_\bi 15 cpeflHux BbiBOflOB 8a n 8b MMeHDT no 

CpaBHeHUKD C BHeLUHMMM BblBOflaMM 8c M 8d 

HecKonbKO MeHbiuyK) LunpMHy; Kpoivie Toro, 
KOHTaKTHbie aneMeHTbi 4a-4d b o6nacTW mx 
kpomok BbinonHeHbi no cyLLiecTBy L-o6pa3HbiMM m 
BxoflsqLUMMH APyr b flpyra. 3to BbinonHeHne 
MMeeT to npeMMymecTBO, hto npn 
Bbiflep>KMBaHMM name He6onbLUMX pa3MepoB a 

paCTpa flnfl BbinOHHeHHblX C B03MO>KHOCTbK) 

noBepxHOCTHoro MOHTa>Ka BbiBOflOB 8a - 8d 
mo>kho BbinonHJTTb KOHTaKTHbie aneivieHTbi c 

flOCTaTOHHO 6onbLUOM nOBepXHOCTbK) B CMblCJie 

CTaHflapTa ISO 7810. 

cpopMyna M3o6peTeHM5i: 

1. Moflynb MMKpocxeMbi, coAepwamMM 
pacnono>KeHHoe Ha BHeiuHefi CTopoHe (2) 
KOHTaKTHoe none (3) c HecKonbKMM 
M3onnpoBaHHbiMM APyr ot flpyra, b ochobhom 
nnocKMMM KOHTaKTHbiMM sneMeHTaMM (4) M3 
aneKTpuHecKM npoBOAflm,ero iviaTepnana m, no 
MeHbLueM Mepe, oflHy nonynpoBOAHMKOByKD 

MMKpOCXeMy (6) C OflHOM MnM HeCKOn bKM mm 

MHTerpanbHbiMM nonynpoBOAHMKOBbiMM 
cxeMaMM, KOTopbie nepe3 coeflMHMTenbHbie 
BbiBOflbi (8) aneKTpMHecKM coeflMHeHbi c 
KOHTaKTHbiMM aneMeHTaMM (4) KOHTaKTHoro nona 
(3), npMHeM KOHTaKTHbie 3/ieMeHTbi (4) MOflynq 
(1) MMKpocxeMbi o6pa30BaHbi npeflBapMTeribHO 

M3rOTOBneHHblM CMCTeMHbIM HOCMTeneM (20) 

(BbiBOflHOM paMKOM) AJ~m onopbi no MeHbiueM 
Mepe OflHOM nonynpoBOflHMKOBOM MMKpocxeMbi 
(6) m no MeHbiueM Mepe Ha abvx 
npoTMBonono>KHbix CTopoHax MOflyna (1) 
MMKpocxeMbi BbicTaBneHHbiMM Hapy>Ky, 
npoxofljqm,MMM p^flaMM p^aom APyr c ApyroM 

BblBOAaMM (8), OTHMHaiOLLlMMCfl TeM, HTO 

KOHTaKTHbie sneMeHTbi (4) BbinonHeHbi Ana 
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noBepxHOCTHoro MOHTa>Ka MOAyna (1) 

MMKpOCXeMbl Ha MOHTa>KHOM nOBepXHOCTM (9) 

BHeiuHeM nenaTHOM nnaTbi, cooTBeTCTBeHHO, 
noflno>KKM BHeiuHeM nnaTbi (10) m CHa6>KeHbi 
nayinbHbiM BbicTynoM (12) nnn npoHHoro 
3aKpenneHMii MOflynq (1) MMKpocxeMbi Ha 
MOHTa>KHOM noBepxHOCTM (9) BHeujHeM nenaTHOM 
nnaTbi, cooTBeTCTBeHHO, noflno>KKM BHeiuHeM 
nnaTbi (10), npMHeM nasqnbHbiM BbicTyn (12) 
BbinonHeHHbix c B03MO>KHOCTbK) noBepxHOCTHoro 
MOHTa>Ka BbiBOAOB (8), o6pa30BaH npoxoA^LAMM 
nonepeK nnocKOCTM KOHTaKTHbix sneMeHTOB 

AMCTaHL\MOHHblM 3HeMeHTOM M/MnM 

npeAycMOTpeHHbiM Ha o6pau4eHHOM k 
MOHTa>KHOM noBepxHOCTM (9) nnaTbi CTopoHe 
BbicTaBneHHoro Hapy>Ky KOHTaKTHoro aneMeHTa 
(4) ymy6neHMeM (17) mhm OTBepcTMeM (18). 

2. MoAynb MMKpocxeMbi no n.1, 
OTnMHatoLiiMMca TeM, hto BbinonHeHHbie b BMAe 
npMroAHbix a^^ noBepxHOCTHoro MOHTa>Ka 
BbiBOflOB (8) KOHTaKTHbie aneMeHTbi (4) 
CMCTeMHoro HOCMTene (20) BbinonHeHbi 
npoxoA^LAMMM napannenbHO APyr flpyry m Ha 
3aflaHHOM paccTO^HMM APyr ot flpyra, npMHeM 

paCCTO?1HMe (a) Me>KAy HX CpeAHMMM nMHMfIMM 

cooTBeTCTByeT pacTpy BbinonHeHHbix Ha 
MOHTa>KHOM noBepxHOCTM (9) BHeujHeM nenaTHOM 
nnaTbi, cooTBeTCTBeHHO, noAno>KKM BHeujHeM 
nnaTbi (10) MecT coeAHHeHM?i, npMHeM 3tot 
pacTp cocTaBnsqeT, b nacTHOCTM, 1,27 mm. 

3. MoAynb MMKpocxeMbi no n.1 nnn 2, 

OTnMHatOLLLMMCfl TeM, HTO LUMpMHa BbinOJlHeHHblX 

b ochobhom npfiMoyronbHbiMM , npMroAHbiMM p,nn 
noBepxHOCTHoro MOHTa>Ka BbiBOAOB (8) HeMHoro 
MeHbiue, neM coeflMHMTenbHbiM pacTp. 

4. MoAyJib MMKpocxeMbi no nra6oMy M3 nn.1 - 
3, OTnMHaioLAMMCfl TeM, hto npeAycMOTpeHa 
nepeKpbiBaKom,asq no MeHbiueM Mepe 
nonynpoBOAHMKOByKD mm KpocxeMy (6) 
repMeTM3ai_iM5q (13) MMKpocxeMbi M3 
aneKTpMHecKM M3onMpyioiu ( ero MaTepMana. 

5. MoAynb MMKpocxeMbi no n.4, 
OTnMHaKom,MMC5i TeM, hto BbiCTaBneHHbie Hapy>Ky, 
BbinonHeHHbie c B03MO>KHOCTbK) noBepxHOCTHoro 
MOHTa>Ka BbiBOAbi (8) CMCTeMHoro HOCMTene (20) 
BbixoA^T 3a repMeTM3ai_iMio (13) MMKpocxeMbi b 
HanpaBneHMM MOHTa>KHOM nnocKOCTM (14). 

6. MoAynb MMKpocxeMbi no nio6oMy M3 nn.1 - 

5, OTnMHaiomMMca TeM, hto nafinbHbiM BbicTyn 
(12) BbinonHeH b CHa6>KeHHOM 
cooTBeTCTByHDLiiMMM npope3HMM (16a), 
MHoroKpaTHO M3omyTOM qbopMoo6pa30BaHMM 
(16) BbicTaBneHHoro Hapy>Ky KOHTaKTHoro 
aneMeHTa (4). 

7. MoAynb MMKpocxeMbi no nio6oMy M3 nn.1 - 

6, OTnMHaioLAMMCfl TeM, hto nayinbHbiM BbicTyn 
(12) BbinonHeH b BMAe npeBocxoAflmero no 
BbicoTe repMeTM3ai_\MK0 (13) MMKpocxeMbi OTn/i6a 
(19). 

8. MoAynb MMKpocxeMbi no nio6oMy M3 nn.1 - 

7, OTnMHaioLAMMCfl TeM, hto npeABapMTenbHO 

M3rOTOBneHHblM CMCTeMHbIM HOCMTenb (20) Ha 

CBoeM o6pam,eHHOM k nonynpoBOAHM kobom 
MMKpocxeMe (6) noBepxHOCTM MMeeT 
M3onMpyK)LiiyK) nneHKy, KOTopaa b oSnacTM 
na^nbHbix BbicTynoB (12) \aZ\ah\a b o6nacTM 
coeAMHMTenbHbix bmboaob (8) CHa6>KeHa 
OTBepcTM^MM (22a, 22b). 

9. MoAynb MMKpocxeMbi no nio6oMy M3 nn.4 - 

8, OTnMHaK0LAMMC51 TeM, hto repMeTM3ai_\M5i (13) 
MMKpocxeMbi MMeeT OKpywahomyK) 
nonynpoBOAHMKOByKD mm KpocxeMy (6) paMKy (23) 
>KecTKOCTM, KOTopaa 3aKpbiTa noKpbiBaioLAeM 
nonynpoBOAHMKOByKD mm KpocxeMy (6) 3am,MTHOM 
MaccoM. 
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10. MoAynb MMKpocxeMbi no nfo6oMy M3 nn.4 
- 9, OTfiMMaK>LHMMC5q TeM, hto repMeTM3aL\M5q (13) 
MMKpocxeMbi o6pa30BaHa nepeKpuBaromeM 
nonynpoBOflHUKOByra MUKpocxeMy (6) n/nnn 

COeflMHMTenbHbie BblBOflbl 3aL14MTHOM MaccoM. 

11. Cnoco6 M3roTOBneHM5q MOflynq 
MMKpocxeMbi, coAep>Kai_L^ero pacnonoweHHoe Ha 
BHeLUHePi CTopoHe (2) KOHTaKTHoe none (3) c 
HecKonbKMM M3onnpoBaHHbiMM flpyr ot flpyra, b 

OCHOBHOM nnOCKMMM KOHTaKTHbIMM aneMeHTaMM 
(4) M3 aneKTpuHecKM npoBOflflmero MaTepnana m, 
no MeHbiueM Mepe, oflHy nonynpoBOflHMKOByto 
MMKpocxeMy (6) c oflHOM nnn HecKonbKMMH 
MHTerpanbHbiMM nonynpoBOflHMKOBbiMM 
cxeMaMM, KOTopbie nepe3 coeflMHMTenbHbie 
BbiBOflbi (8) aneKTpMMecKM coeflMHeHbi c 

KOHTaKTHbIMM 3neMeHT3MM (4) KOHTaKTHOrO nOH9\ 

(3) , npMHeM KOHTaKTHbie aneMeHTbi (4) MOflynn 
(1) MMKpocxeMbi o6pa30BaHbi npeflBapMTenbHO 

M3rOTOBneHHblM CMCTeMHbIM HOCMTeneM (20) 

(BbiBOflHOM paMKOM) dtia onopbi no MeHbLueM 
Mepe oflHOM nonynpoBOflHMKOBOM MMKpocxeMbi 
(6) m no MeHbLueM Mepe Ha flByx 
npoTMBonono>KHbix CTopoHax MOflyna (1) 
MMKpocxeMbi BbicTaBneHHbiMM Hapywy, 
npoxoflSRLi^MMM p^A^MM pnqoM flpyr c apyroM 

BblBOflaMM (8), OTnMHaKDLHMMC5q TeM, HTO 

KOHTaKTHbie aneMeHTbi (4) BbinonHfltoT flnsq 
noBepxHOCTHoro MOHTa>Ka MOflyna (1) 

MMKpOCXeMbl Ha MOHTa>KHOM nOBepXHOCTM (9) 

BHeiuHeM ne^aTHOM nnaTbi, cooTBeTCTBeHHO, 
noflno>KKM BHeujHeM nnaTbi (10) m CHa6>KaK)T 
naanbHbiM BbicTynoM (12) u/m npoHHoro 
3aKpenneHM« MOflyna (1) MMKpocxeMbi Ha 
MOHTa>KHOM noBepxHOCTM (9) BHeniHeM nenaTHOM 
nnaTbi, cooTBeTCTBeHHO, no,CLno>KKM BHeujHeM 
nnaTbi (1 0), npMHeM naanbHbiM BbiBOA (1 2) 
BbinonHeHHbix c B03MO>KHOCTbio noBepxHOCTHoro 

MOHTa>Ka BblBOflOB (8) o6pa3yKDT npOXOflflLLLMM 

nonepeK nnocKOCTM KOHTaKTHbix aneMeHTOB 
flMCTaHLLMOHHblM aneMeHTOM M/MnM 

npeflycMOTpeHHbiM Ha o6pau4eHHOM k 
MOHTa>KHOM noBepxHOCTM (9) nnaTbi CTopoHe 
BbicTaBneHHoro Hapy>Ky KOHTaKTHoro aneMeHTa 

(4) yrny6neHMeM (17) mhm OTBepcTMeM (18) c 

nOMOLUbK) LJJTaMnOBKM MJ1M TpaBHSHMSl. 

12. Cnoco6 no n.11, OTnMHaKDm,MMCfl TeM, hto 
BbinonHeHHbie b BM,qe npMroflHbix o/m 

nOBepXHOCTHOrO MOHTa>Ka BblBOflOB (8) 

KOHTaKTHbie sneMeHTbi (4) CMCTeMHoro HOCMTensq 
(20) BbinonHHHDT npoxoflfiLL^MMM napannenbHO 
flpyr flpyry m Ha 3au,aHHOM paccTo?iHMM flpyr ot 
flpyra, npMHeM paccTOAHMe (a) Me>Kfly mx 
cpeflHMMM nMHMfiMM cooTBeTCTByeT pacTpy 
BbinonHeHHbix Ha moht3>khom noBepxHOCTM (9) 
BHeujHeM ne^aTHOM nnaTbi, cooTBeTCTBeHHO, 
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no,qno>KKM BHeujHeM nnaTbi (10) MecT 
coeflMHeHMsq, npMHeM 3tot pacTp cocTaBnaeT, b 

HaCTHOCTM, 1,27 MM. 

13. Cnoco6 no n.11 mjim 12, OTnMHaioLUMMCfl 

TeM, HTO LLIMpMHy BbinonHeHHbix B OCHOBHOM 

npjiMoyronbHbiMM, npMroflHbiMM flnq 

nOBepXHOCTHOrO MOHTa>Ka BblBOflOB (8) 

BbinonH^KDT HeMHoro MeHbLue, HeM 
coeflMHMTenbHbiM pacTp. 

14. Cnoco6 no nra6oMy M3 nn.11 - 13, 
OTnMHaHDLi^MMCsq TeM, hto npeflycMaTpMBaHDT 
nepeKpbiBaK)LL\yK) no MeHbLueM Mepe 
nonynpoBOflHMKOByio MMKpocxeMy (6) 
repMeTM3ai_LMHD (13) MMKpocxeMbi M3 
aneKTpM^ecKM M3onMpyK)Li^ero MaTepMana. 

15. Cnoco6 no n.14, OTnMHaKDm,MMC?i TeM, hto 
BbicTaBneHHbie Hapy>Ky, BbinonHeHHbie c 

B03MO>KHOCTbHD nOBepXHOCTHOrO MOHT3>Ka 
BblBOflbl (8) CMCTeMHOrO HOCMTenfl (20) BblBOflflT 

3a repMeTM3ai_LMHD (13) MMKpocxeMbi b 
HanpaBneHMM MOHTa>KHOM nnocKOCTM (14). 

16. Cnoco6 no n.14 MnM 15, OTnMHaioLUMMCsq 
TeM, hto nasqnbHbiM BbicTyn (12) BbinonHflKrr b 
BMfle npeBocxoflHLnero no BbicoTe repMeTM3ai_\MK) 
(13) MMKpocxeMbi OTR/l6a. 

17. Cnoco6 no nto6oMy M3 nn.11 - 16, 
OTnMHaK>LLLMMC?i TeM, hto npeo,BapMTenbHO 

M3rOTOBneHHblM CMCTeMHbIM HOCMTenb (20) Ha 

CBoePi o6pam,eHHOM k nonynpoBOflHMKOBOM 
MMKpocxeMe (6) noBepxHOCTM MMeeT 
M3onMpyK)LU,yK) nneHKy, KOTopyK) b o6nacTM 
naanbHbix BbicTynoB (12) M/MnM b o6nacTM 

COeflMHMTenbHblX BblBOflOB (8) CHa6>KaK)T 

OTBepcTM^MM (22a, 22b). 

18. Cnoco6 no nto6oMy M3 nn.14 - 17, 
OTnMHatoLiiMMC^ TeM, hto repMeTM3ai_\Mfi (13) 
MMKpocxeMbi MMeeT OKpywaHDLnyto 
nonynpoBOflHMKOByio MMKpocxeMy (6) paMKy (23) 

>KeCTKOCTM, KOTOpyK) 3aKpblBaK)T nOKpblBaK>LI_ieM 

nonynpoBOflHMKOByK) MMKpocxeMy (6) 3am,MTHOM 
MaccoM. 

19. Cnoco6 no nto6oMy M3 nn.14 - 18, 
OTnMHaKDLLLMMCfl TeM, hto repMeTM3ai_\MK) (13) 
MMKpocxeMbi o6pa3ytoT nepeKpbiBaHDLLieM 
nonynpoBOflHMKOByK) MMKpocxeMy (6) M/MnM 

COeflMHMTenbHbie BblBOflbl 3aiHMTHOM MaccoM. 

20. ripMMeHeHMe MOflyn?i (1) MMKpocxeMbi no 
nio6oMy M3 nn.1 - 10 Rnn M3roTOBneHM5q 
KapToneK c BCTpoeHHbiM MMKponpoi^eccopoM. 

21. KapTOHKa C BCTpoeHHbiM 
MMKponpoi_\eccopoM, OTnMHaHDii^asqc^ MOflyneM 
(1) MMKpocxeMbi no nK)6oMy M3 nn.1 - 10. 

22. ripMMeHeHMe MOflyna (1) MMKpocxeMbi no 
nio6oMy M3 nn.1 - 10 Ha, cooTBeTCTBeHHO, b 
nenaTHOM nnaTe MnM Ha, cooTBeTCTBeHHO, b 
noflno>KKe nnaTbi (10). 
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